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When p is constant, dQ = CpdT, where Cp is the specific heat at constant pressure; hence, equating this value of dQ to that given by equation (3) with dp = 0, we have
C, - C, = AR.
This excess of the specific heat at constant pressure over the specific heat at constant volume is simply the amount of heat necessary to perform the external work incident to expansion as a result of increasing the temperature 1° C.; substituting in equation (3), we get
dQ = CpdT - AVdp.
In the case of an adiabatic process (that is, a process in the course of which no heat is Either given to or taken from the gas involved, such as closely obtains in the case of rapidly rising or falling air), dQ = 0, and
dT = AV ^ ART                                     ,4)
dp      CP       pCp '
From this it appears that the limiting ratio of the change of temperature to the change of pressure, in an adiabatic process, is directly proportional to the absolute temperature and inversely proportional to the pressure.
In the case of dry atrr^^^^01"1'^ OI'TI *+ nrHiimrv temneratures C» = 0.241, about.1 Hence,
dT =
.241?
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from which, assuming p0 to be the pressure in dynes per square centimeter when the barometer, under gravity g = 981 cm. per second per second, and at 0° C. stands at 760 mm., and p0 the corresponding density of dry air at 0° C., it follows that, numerically,
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and
1
A =
4.19 X 107 Therefore,
dT - ^ _J1_ p 3.5172'
and
f = 0.2843d? T              p
1 MOODY, Phys. Rev., 34; 275, 1912; used by Bureau of Standards.

